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Deployment of E4S at facilities: NERSC

- Update E4S for supporting Slingshot 11 upgrade on Perlmutter.

- Create Spack recipies for deployment of E4S on Perimutter at NERSC
using system compilers, runtime systems (MPIl) and SLURM aware MPI
(mvapich2) and vendor specific libraries.

- Validate deployment of packages on Perimutter.

- Coordinate transfer of Spack recipies to the HI team (Shahzeb Siddiqui) for
deployment and for GitLab Buildtest Cl testing.

. Perlmutter module use /global/cfs/cdirs/m3896/shared/modulefiles

— mvapich2/3.0a
— PrgEnv-gnu

 NOTE: /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/[mvapich2-3.0a,PrgEnv-gnu]/ has spack.yaml
file for the builds.

. ./start-spack.sh
e . ./module-use.sh; module avail;




Using E4S 22.05 on Perlmutter: Update for Slingshot 11

Using bare-metal installation using MPI with support for SLURM and
Slingshot 11 network adapter:

module use /global/cfs/cdirs/m3896/shared/modulefiles
> module avail e4s
/global/cfs/cdirs/m3896/shared/modulefiles

eds/22.05/mvapich2-3.0a eds/22.05/PrgEnv—-gnu (D)
> module load e4d4s/22.05/mvapich2-3.0a

> which mpicc

/global/cfs/cdirs/m3896/shared/opt/mvapich2/mvapich2-3.0a/install-slurm/bin/mpicc

—_ I « GPU (GDR), SLURM, and Slingshot aware MPI




E4S 22.05 on Perlmutter using Slingshot 11 and SLURM with MPI

sameer@perlmutter: login24:~> module avail

————— /9lobal/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/mvapich2-3.0a-slurm/spack/share/spack/lmod/cray-sles15-x86_64/mvapich2/3.0a-es35auw/Core ————-

adios/1.13.1 fortrilinos/2.0.0 nccmp/1.9.0.1 py-warpx/22.05-dims3
adios2/2.8.0-cuda80 globalarrays/5.8 nco/5.0.1 py-warpx/22.05-dimsRZ (D)
adios2/2.8.0 (D) hdf5/1.10.7 omega-h/9.34.1 scr/3.0rc2

amrex/22.05 heffte/2.2.0-cuda80 openpmd-api/0.14.4 slate/2021.05.02-cuda80-openmp
arborx/1.2 heffte/2.2.0 (D) papyrus/1.0.2 slate/2021.05.02-openmp (D)
axom/0.6.1-openmp hpx/1.7.1-cuda8e parsec/3.0.2012 slepc/3.17.1-cuda80
butterflypack/2.1.1 hpx/1.7.1 (D) petsc/3.17.1-cuda80 slepc/3.17.1 (D)
cabana/0.4.0 hypre/2.24.0 petsc/3.17.1 (D) strumpack/6.3.1-openmp
caliper/2.7.0-cuda80 kokkos—-kernels/3.6.00-cuda80 precice/2.4.0 sundials/6.2.0

caliper/2.7.0 (D) lammps/20220107-openmp pumi/2.2.7 tasmanian/7.7-openmp
darshan-runtime/3.3.1 libquo/1.3.1 py-cinemasci/1.7.0 tau/2.31.1-cuda
datatransferkit/3.1-rc3 mercury/2.1.0 py-libensemble/0.9.1 veloc/1.5

dyninst/12.1.0-openmp metall/0.20 py-petscdpy/3.17.1

faodel/1.2108.1 mfem/4.4.0 py-warpx/22.05-dims2

————— /9lobal/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/mvapich2-3.0a-slurm/spack/share/spack/lmod/cray-sles15-x86_64/openmpi/4.1.3-gw3adbv/Core ————-
gptune/3.0.0

/9lobal/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/mvapich2-3.0a-slurm/spack/share/spack/lmod/cray-sles15-x86_64/Core

aml/0.1.0 flux-core/0.38.0-cuda legion/21.03.0-cuda80-cuda plasma/21.8.29
archer/2.0.0 flux-core/0.38.0 (D) legion/21.03.0 (D) py-jupyterhub/1.4.1
argobots/1.1 gasnet/2022.3.0 magma/2.6.2-cuda80 gthreads/1.16

bolt/2.0 ginkgo/1.4.0-cuda80—-openmp mpark-variant/1.4.0 raja/0.14.0-cuda80—-openmp
chai/2.4.0 ginkgo/1.4.0-openmp (D) mvapich2/3.0a (D) superlu/5.3.0
charliecloud/0.26 gmp/6.2.1 nrm/0.1.0 swig/4.0.2-fortran
cmake/3.23.1 (D) gotcha/1.0.3 nvhpc/22.3 umap/2.1.0
darshan-util/3.3.1 kokkos—kernels/3.6.00-openmp (D) papi/6.0.0.1-cuda zfp/0.5.5-cuda8e
flit/2.1.0 kokkos/3.6.00—-openmp pdt/3.25.1

—
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E4S 22.05 on Perlmutter using Slingshot 11 and SLURM with MPI
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E4S 22.05 on Perlmutter using Slingshot 11 and SLURM with MPI
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Using E4S 22.05 on Perimutter

Using bare-metal installation using Cray mpich with PrgEnv-gnu:

module use /global/cfs/cdirs/m3896/shared/modulefiles

> module avail e4s

/global/cfs/cdirs/m3896/shared/modulefiles — —
ed4s/22.05/mvapich2-3.0a e4s/22.05/PrgEnv-gnu

> module load e4s/22.05/PrgEnv-gnu

> module list

—_ « GPU (GDR), SLURM, and Slingshot aware MPI




E4S 22.05 on Perimutter using PrgEnv-gnu
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sameer@perlmutter:login37:~> module avail eé4s

/global/common/software/nersc/pm-2022.05.0/extra_modulefiles
e4s/spack-develop e4s/21.11-1mod e4s/21.11-tcl e4s/22.05 (L,D) spack/e4s-22.02 (D)

Where:
Module is loaded
D: Default Module

Use "module spider" to find all possible modules and extensions.
Use "module keyword keyl key2 ..." to search for all possible modules matching any of the "keys".

sameer@perlmutter:login37:~> module load e4s/22.05
sameer@perlmutter:login37:~> which spack
/global/common/software/spackecp/perlmutter/es4s—22.05/spack/bin/spack
sameer@perlmutter:login37:~> spack find | more

==> In environment eé4s
==> Root specs

—— no arch / cce@13.0.2
adios2(2.8.0%cce?13.0.2
hdf5@1.10.7%cce®13.0.2 +fortran+hl+shared
hypre(2.24.0%cce@13.0.2
kokkos@®3.6.00%cce@13.0.2 +openmp
kokkos—kernels@3.6.00%cce?13.0.2 +openmp
petsc(3.17.1%cce®13.0.2 ~strumpack
slepc(3.17.1%cce@13.0.2
sundials@6.2.0%cce®13.0.2
superlu@®5.3.0%cce@13.0.2
superlu-dist@7.2.0%cce@13.0.2

—— no arch / gcc@11.2.0
adios2(2.8.0%gcc@11.2.0
adios2(2.8.0%gcc@11.2.0 +cuda cuda_arch=80
amrex(@22.05%gcc@11.2.0
butterflypack®2.1.1%gcc?11.2.0
cdo%gcc@l11.2.0

conduit(@.8.3%gcc11.2.0
dyninst@12.1.0%gcc@l11.2.0
fortrilinos@®2.0.0%gcc@11.2.0
gasnet(®2022.3.0%gcc11.2.0
ghuplot@®5.4.3%gcc?11.2.0 +X
grads%gcc(11.2.0

gromacs@©2021.5%gcc11.2.0
gsl@2.7%gcc@11.2.0

hdf501.10.7%gcc@11.2.0 +fortran+hl+shared
heffte?®2.2.0%gcc®11.2.0 +fftw
hpctoolkit®2022.04.15%gcc?11.2.0
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Perlmutter @ NERSC: E4S 22.05 with SLURM and gcc@11.2.0

adios2

aml

amrex

arborx

archer
argobots

axom

bolt
butterflypack

: cabana

: caliper

: chai

: charliecloud

: conduit

: darshan-runtime
: datatransferkit
: dyninst

: faodel

: flit

: fortrilinos

: gasnet

: ginkgo

: globalarrays

: gotcha

: gptune

: hdf5

: heffte

: hpx

: hypre

: kokkos

: kokkos-kernels
: lammps

: legion

: libquo

! magma

! mercury

: metall

: mfem
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42: mpark-variant /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/mpark-variant-1.4.0-uvr4bft4rni7i254ctevurkikuv36zé6x
43: mpifileutils /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/mpifileutils-0.11.1-zs6fdx5wxdpuoilayjtj47rrtqckj2z4
44: nccmp /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/nccmp-1.9.0.1-mfryg4t3s46zirshzvuslz7gqeabhlmg

45: nco /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/nco-5.0.1-tk7gnyokee7zipékp3vr4s6fx2vawak36

46: netlib-scalapack /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/netlib-scalapack-2.2.0-dhiu327cln5fql3djmya2qg56sudyuyve
47: nrm /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/nrm-0.1.0-7dphpnstxxwwtvqgjfqtne2vm25syq5o0k

48: omega-h /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/omega-h-9.34.1-bc76qpjlagn4sttohy6fgavbu7v2zrgfy

49: openmpi /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/openmpi-4.1.3-gw3a4bvon2tyeg55baaui7pvedk45c42

50: openpmd-api /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/openpmd-api-0.14.4-méohwjdwzjsytqfaspkvk2ygmlrgx4ns

51: papi /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/papi-6.0.0.1-05pxe7ejjzala2ySbwreivéutoldksmz

52: papyrus /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/papyrus-1.0.2-ggjpdneiuvyoizfwkiglhedwjgxje47w

53: parallel-netcdf /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/parallel-netcdf-1.12.2-zwbammyyjbbfunvurlbh3g7qvmg3mmkn
54: parsec /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/parsec—-3.0.2012-xyu7xpkvn2c7hrx7vysha4da2cduwrgf

55: pdt /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/pdt-3.25.1-4wzbhsadvubupiréeowsgbymg2op3a5j

56: petsc /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/petsc-3.17.1-u7tsfkjnw3onz7fojsbywagkezuzyrss

57: phist /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/phist-1.9.5-1q76cw473chjmuvevsjnwhfwdmlcdwdq

58: plasma /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/plasma-21.8.29-6wzczv2jgnn23s7gc2ujfxql3yvzysckb

59: precice /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/precice-2.4.0-v2gv4iluyrsbuzhpgb5b446puffbpelsé

60: pumi /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/pumi-2.2.7-wré6bmv21fpybzxw3sufv3msirdbjevt7

61: py-cinemasci /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/py—-cinemasci-1.7.0-rucnpuzn73dvwvxzcslcdl3vf2a2utqp

: py-jupyterhub

/global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.

05/PrgEnv-gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

.0/py-jupyterhub-1.4.1-jsyxh242wzampidb5r3551x7bd4tixwb

63: py-libensemble /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/py-libensemble-0.9.1-c7orlymeeivselyvwsinivqg5ybtdks3u
64: qthreads /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/qthreads-1.16-s32g451b506207fmlkcbyb4rrzvpépug

65: raja /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/raja-0.14.0-ztcuu26vls3eibwdiépfxw22qryfluki

66: scr /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/scr-3.0rc2-tsd5ivqéfxys4zlg7cziasvd7sogsefp

67: slate /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/slate-2021.05.02-3qul2vtgh24ixhwjg3xxznjluuaégabr
68: slepc /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/slepc-3.17.1-mbijafs75iqzjafténj31lbgcjz6aaibp

69: stc /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/stc-0.9.0-sm5urbkheg4rxnqofsbjf4j4yzgdneoc

70: strumpack /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/strumpack-6.3.1-iapp37z5vat2tyejpv5zynflbhghys2n
71: sundials /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/sundials-6.2.0-kn5wm4foklvkméojédsriyt275ygisul

72: superlu-dist /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/superlu-dist-7.2.0-bsdé63xtzha3klfkgm3wgklblc4swkinu
73: swig /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/swig-4.0.2-fortran-orersncéghyazliftwaé6qvk2lhttpcxe
74: sz /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/sz-2.1.12-dkedzzkzogqrhlazcwrusoa67icas3nc

75: tasmanian /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/tasmanian-7.7-vizyvcrjtsqyd2epn6fjebkzjhtpzbwp

76: tau /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/tau-2.31.1-icww2pa2es56isc4gzgjmcnj5tbehajj

77: trilinos /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/trilinos-13.0.1-rhk32i353nr3dyivggfy3gékuhcsuklr
78: umap /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/umap-2.1.0-5ryuhmh3tefsqtfiv3dayyegjepxob2d

79: umpire /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/umpire-6.0.0-birc3ndlvj5dsépoer2djbreduxipxgx

80: veloc /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesl5-zen3/gcc-11.2.0/veloc-1.5-45ipct3s3i3htlbpb6dg7sraipoz4pruh

81: zfp /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/PrgEnv—gnu/spack/opt/spack/cray-slesi5-zen3/gcc-11.2.0/zfp-0.5.5-jha3y22e7gajahbmutéqfwlg3fwvtie3
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Container deployment at NERSC on Perimutter

. Using Shifter container images for 22.05 (base and full featured)

— shifterimg images | grep e4s| grep 22.05
perlmutter docker READY cd20a7d2c5  2022-06-14T06:59:30 ecpeds/eds—-base-cuda:22.05

perlmutter docker READY 7832c93f11 2022-06-14T07:53:07 ecpeds/eds—cuda:22.05

— shifter ——image=ecped4s/ed4s—-cuda:22.05 /bin/bash ——rcfile /etc/bashrc




E4S 22.05 container deployment on Perlmutter using Shifter

e EA4S containers

» Accessing A100 GPUs

« CUDA11.5

—
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sameer@perlmutter:loginl9:~> shifter —-—-image=ecpe4s/e4s-base-cuda:22.05 /bin/bash —-rcfile /etc/bashrc

Inactive Modules:
1) PrgEnv-gnu 3) cray-libsci 5) craype 7) craype-x86-milan 9) libfabric 11) xpmem
2) cray—-dsmml 4) cray-mpich 6) craype-network-ofi 8) gcc 10) perftools-base

Lmod is automatically replacing "cray-mpich/8.1.15" with "mpich/4.0.2".

(base) sameer@Ploginl9:~$ cat /etc/os-release
NAME="Ubuntu"

VERSION="20.04.4 LTS (Focal Fossa)"

ID=ubuntu

ID_LIKE=debian

PRETTY_NAME="Ubuntu 20.04.4 LTS"

VERSION_ID="20.04"
HOME_URL="https://www.ubuntu.com/"
SUPPORT_URL="https://help.ubuntu.com/"
BUG_REPORT_URL="https://bugs.launchpad.net/ubuntu/"
PRIVACY_POLICY_URL="https://www.ubuntu.com/legal/terms—and-policies/privacy—-policy"
VERSION_CODENAME=focal

UBUNTU_CODENAME=focal

(base) sameer@loginl9:~$ nvidia-smi

Tue Jun 14 07:23:04 2022

| NVIDIA-SMI 470.103.01 Driver Version: 470.103.01 CUDA Version: 11.5
|

|
| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap]| Memory-Usage | GPU-Util Compute M.
| | | MIG M. |
I = = ]
| @ NVIDIA A100-PCI... Off | 00000000:C3:00.0 Off | 0 |
| N/A - 39C Po 38W / 250W | @MiB / 4@536MiB | 0% Default |
| | | Disabled |
| Processes: |
| GPU GI CI PID Type Process name GPU Memory |
| ID ID Usage |
| |
| No running processes found |
(base) sameer@loginl9:~$ spack find
=> 21 installed packages
- llnux ubuntu20.04-x86_64 / gcc®9.4.0
) 3 libfabric®@1.14. 1ibxml202.9.13 lua- luafllesystemm 8.0 ncurses(b.? readllne 1 xz05.2.5
libiconv@1l.16 Imod@®8.7.2 lua-luaposix(@35.0 nvhpc®22.: tcle8.6 yaksa@®0.2
libpciaccess(®0.16 1lua5.3.5 mpich®4.0.2 openssl@l.1.10 unzip(¢ z1ib@1

(base) sameer@log1n19 ~$ which mpicc
/spack/opt/spack/linux-ubuntu20.04-x86_64/gcc—9.4.0/mpich-4.0.2-ssbmd2ccbxzkbxk7fzrlekupe23rokw2/bin/mpicc




E4S 22.05 packages built with support for A100 GPUs in a container

sameer@perlmutter:loginl9:~> shifterimg images | grep e4s | grep :22.05

perlmutter docker READY cd20a7d2c5 2022-06-14T06:59:30 ecpe4s/e4s—base—cuda:22.05
perlmutter docker READY 7832c93f11 2022-06-14T07:53:07 ecpe4s/e4s—cuda:22.05
sameer@perlmutter:loginl9:~> shifter --image=ecpe4s/e4s—cuda:22.05 /bin/bash —--rcfile /etc/bashrc

Inactive Modules:
1) PrgEnv-gnu 3) cray-libsci 5) craype 7) craype-x86-milan 9) libfabric 11) xpmem
2) cray-dsmml 4) cray-mpich 6) craype—-network-ofi 8) gcc 10) perftools-base

 AlI/ML
Lmod is automatically replacing "cray-mpich/8.1.15" with "mpich/4.0.2".
(base) sameer@Ploginl9:~$ grep Ubuntu /etc/os-release

NAME="Ubuntu"
L4 PRETTY_NAME="Ubuntu 20.04.4 LTS"

(base) sameer@loginl9:~$ nvidia-smi
Tue Jun 14 08:39:09 2022

NVIDIA-SMI 470.103.01 Driver Version: 470.103.91 CUDA Version: 11.5

| |
|
| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M. |
| | | MIG M. |
| = = |
| @ NVIDIA A100-PCI... Off | 00000000:C3:00.0 Off | 0 |
| N/A  41C Po 38W / 250w | OMiB / 40536MiB | 0% Default |
| | | Disabled |
Processes:
GPU GI CI PID Type Process name GPU Memory

No running processes found

|
|
| ID ID Usage
|
|

(base) sameer@Ploginl9:~$ which mpicc
/spack/opt/spack/linux—-ubuntu20.04-x86_64/gcc-9.4.0/mpich-4.0.2-ssbmd2ccbxzkbxk7fzrlekupe23rokw2/bin/mpicc
(base) sameer@Ploginl9:~$ spack find +cuda cuda_arch=80

==> 27 installed packages

—— linux-ubuntu20.04-x86_64 / gcc9.4.0

adios2(2 camp(9.2.2 heffte®2.2.0 kokkos®3.6.00 magma(®2.6.2 petsc3.17.1 slepc@3.17.1 superlu-dist(@7.2.0 umpire@6.0.0
arborx(@ chai@2.4.0 hpx@1.7.1 kokkos(®3.6.00 mfem@4. strumpack@6.3.1 tasmanian(®7.7 vtk-m@1.7.1
caliper®2.7.0 ginkgo®1.4.0 hypre®2.24.0 kokkos—kernels(®3.6.00 parsec®3.0 )5.02  sundials(6.2.0 trilinos(13.2.0 zfplo.5.5

(base) sameer@loginl9:~$ python

Python 3.9.7 (default, Sep 16 2021, 13:09:58)

[GCC 7.5.8] :: Anaconda, Inc. on linux

Type "help", "copyright", "credits" or "license" for more information.
>>> import tensorflow

>>> tensorflow.config.list_physical_devices('GPU")
[PhysicalDevice(name="'/physical_device:GPU:0', device_type='GPU')]

S
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Running MPI applications on other systems

» Applications built with MPI in the E4S container can replace the MPI in the container with the
system MPI!

» This allows fast inter-node communication using the native interconnect.

» Application and data are external to the E4S container.

 Programming models, compilers, runtime libraries, and tools are inside the container.
» We can replace MPI using the MPICH ABI and Wi4MPI compatibility layer.

o Goal: Build an MPI binary once and run it un-modified on all HPC Linux x86 64 clusters!




eds-cl: A tool to simplify the launch of MPI jobs in E4S containers

* EA4S containers support replacement of MPI libraries using MPICH ABI compatibility layer and Wi4MPI [CEA] for OpenMPI
replacement.

* Applications binaries built using E4S can be launched with Singularity using MPI library substitution for efficient inter-node
communications.

* e4s-clis a new tool that simplifies the launch and MPI replacement.
— eds-cl init --backend [docker|singularity|shifter] --image <file> --source <startup_ cmds.sh>

— eds-cl srun -n <N> <command>

e Usage:
module load cray-mpich-abi
eds-cl init --backend shifter --image --image=ecpeds/eds-cuda:22.05 --source ~/source.sh

cat ~/source.sh
. /spack/share/spack/setup-env.sh
spack load trilinos+cuda cuda_arch=80

e4s-cl srun -n 4 ./a.out

—
ECP =25




Running an e4s-cl example on Perimutter: Zoltan from Trilinos

» Allocate two nodes using your account id and use your account id for the run_e4s-cl.sh file:
— wget https://eds.io/tar/eds_tests.tgz; tar xf ed4s_tests.tgz ; cd eds_tests; cat README
— salloc ——nodes 2 ——qgos interactive ——time 01:00:00 ——constraint gpu —--gpus 4 ——account=m3896_¢
— shifter ——image=ecped4s/ed4s-cuda:22.05 —E /bin/bash —-rcfile /etc/bashrc
— «c¢d Zoltan; cat README
— ./compile.sh

—  exit
— ./run_ed4s—cl.sh
— <cat ./run_eds-cl.sh

e See other examples in e4s_tests

—
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https://e4s.io/tar/e4s_tests.tgz

eds-cl Container Launcher

Login host

—

)

e4s-cl
launch

ECP =
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OMPUTING

Work hosts

_

e4s-cl
execute

)

library resolution

S —

C

e4s-cl
execute

container launch

Containers

V4

Host libraries

/
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MPI program
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\ /

container launch
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Host libraries
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https://e4s.io

MPI program
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